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1. This international preliminary report on patentability (Chapter I is issued by the Intermational Bureau on behalf of the
International Searching Authority under Ride 44 bis. [ (a).
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date (Rute 44bis .2).

Basis of the report

Priority

2. This REPORT consists of a total of 7 sheets, including this cover sheet.
In the attached sheets, any reference to the written opinion of the Intemnational Scarching Authority should be read as a reference
to the international preliminary report on patentability (Chapter I3 instead.

3. 'I'his report contains indications relating to the following items:

Non establishment of opinion with regard to novelly, inventive step and industrial

applicability

Lack of unity of invention

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Certain documents cited

Certain defects in the international application

Certain observations on the internationat application

4. The International Bureau will communicate this report. to designated Offices in accordance with Rules A4bis.3{c) and 93bis.1 but
not, excepl where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority

Date of issuance of this report
13 March 2006 {13.03.20086)
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34, chemin des Colombettes
1211 Geneva 20, Switzerland

Authorized officer
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1. This opinion contains indications relating to the foliowing items:

BoxNo. 1 * Basis of the opinion

BoxNeo. 11 Priority

Box No. 11 Mon-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box Ne. IV Lack of unity of invenfion

Box No. V Reasoned statement under Rule 43bis.1{a)(i} with regard fo novelty, inventive step or industdal

OO0 XMXOOX

applicability; citations and explanations supporting such statement

Box MNo. VI Certain documents cited
Box No. VII Certain defects in the international application

Box Ne. VIII  Certain observations on the international application

2. FURTHER ACTION

If 2 demand for international preliminary examination is made, this opinion wil be considered to be a written opition of the
International Prelimmary Examining Authority ("IPEA") cxcept that this does uot apply where the applicant chooses an
Authority other than this one to be the IPEA and the chosen TPEA has notified the International Bureau under Rule G6.12is¢H)
that written opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 monihs from the priority date, whichever expires later.

For further options, see Form PCT/ASA/220,

3. For further details, see notes to Form PCT/ISA /220,
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International applcation No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/ILO4/00181

Box No. I Basis of this opinion

1. With regard to the Iznguage, this opinion has been estublished on the basis of:
] the international application in the language in which it was filed

f:] a translation of the international application into . which is the language of a translation furnished for the purposes of
international search (Rules 12.3(a) and 23.1{by).

2. With regard to any nueleotide and/or amino acid seqnence disclosed in the international appticalion and necessary to the claimed
invention, this opinion has been established on the basis of:

a.  typeof materiai
a sequence listing

D table(s) related to the sequence listing

b. format of material
K‘ on paper

in electronic form

¢ time of filing/furnishing

contained in the international application as filed.
filed together with the international application in electronic form.

D furnished suhsequently to this Authority for the purposes of search.

3. D It additios, in the casc that more than ene version or copy of a sequence listing and/or table(s) relating thereto has been filed
or fumished, the required siatements that the information in the subsequent or additional copies is identical to that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished,

4. Additional comments:

Form PC1/ISA/237(Box No. 1) (April 2005)



i Internationa! application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/L04/00181

Box No. I'V Lack of unity of invention

1. in response to the invitation (Form PCT/ISA/206) to pay additivaal fees the applicant has, within the applicable time limit:
paid additional fees
D paid additional fees under protest and, where applicable, the protest fee
D paid additional fees imder protest but the applicable protest fee was not paid
D not paid additional fees

2. f:l This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.
3. This Autherity considers that the requirement of unity of invention in accordance with Rule [2.1,13.2 and 13.3 is

L__J complied with

not complied with for the following reasons:
See the lack of unity section of the Intcrnational Search Report(Form PCT/ISA/210)

4. Consequently, this opinion has been established in respect of the following parts of the internationat application:
all paris.

the parts relating to claims Nos. 1-24.28-31.33-37 and 42

Form PCT/ISA/237 (Box No. IV) (April 2005)



Internationai application No.
WRITTEN OPINION OF THE PCT/IL04/0018]

INTERNATIONAL SEARCHING AUTHORITY

Box No. V' Reasoned statement under Rule 43 bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; eitations and explanations supporting such statement

1. Statemnent

Novelty (N) Claims 4, 12-24, 42 YES
Claims 1-3.5-11, 28-31, 33-37 NO

Inventive step (IS) Claims NONE YES
Claims 1-24,2837.33-37.42 NO

Industrial applicability (1A} Claims 1-24, 28-31, 33-37. 42 YES
Claims NONE NGO

2. Citations and explanations:

Please See Continuation Sheet

Form PCT/ISA/237 (Box No. V) (April 2005)



International application No.

WRITTEN OPINION OF THE PCT/ILO4/00181
INTERNATIONAL SEARCHING AUTHORITY

Supplemental Box
In casc the space ir any of the preceding boxes is not sufficient.

V. 2. Citations and Explanations:

Claims 1-3, 5-11, 28-31, 33-37 lack novelty under PCT Article 33(2) as being anticipated by Martin et al. (DNA, 1988, Vol. 7, No.2,
pages 99-106). Claims 1-3, 5-11, 28-31, 33-37 are drawn to a host cell producing a high mamiose recombinant protein comprising a
polynucleotide oncoding the recombinant protein and a signal for causing the recombinant protein to be produced as a high mannose
protein, wherein the polynncleotide comprises a first nucleic acid sequence encoding said protein of interest operably linked to a second
nucleic acid sequence encoding a signal peptide wherein said signal peptide comprises a ER targeting peptide and wherein said host cell
is a prokaryotic or a cukaryotic Tioest cell and wherein said polypeptide is one of the lysosomal proteins such as glucocerebrosidasc.
Claim 28-31, 33-37 are also drawn to a recombinant biologically active high mannose lysosomal enzyme having at least one
oligosaccharide chain compiising an exposed mannose tesidue. Martin et al. disclose ome such host cell comprising & polynucleotide
encoding said enzyme wherein said polypeptide is produced as a high-mannose protein in high Ievels. Matin et al. also disclose a
recombinant glucocerebrosidase wherein said enzyme is inherently a biologically active high mannose lysosomal enzyme having af least
oue oligosaccharide chain comprising an exposed mannose residue, ‘Thus, Martin et al. anticipate claims 1-3, 5-11, 28-31, 33-37 as
Written.

Claims 4, 12-24 and 42 lack an inventive step under PCT Article 33(3) as being obvious over the prior art as applied in the immediately
preceding paragraph and further in view of Boller et al. and Zho et al.  Claims 4, 12-24 and 42 are drawn to a host cell producing a high
mannose recombinant protein comprising a polynuclestide encoding the recombinant pratein and a signal for causing the recombinant
protein 0 be produced as a high mannose protein, wherein the polynucleotide cormprises a first nucleic acid sequence encoding said
protein of interest operably linked to a second nucleic acid sequence with with SEQ ID NO:1 encoding a signal peptide wherein said
signal peptide comprises a ER targeting peptide and wherein said polynucleotide is operably linked to a third polynucleotide sequence
with SEQ ID> NO:2 encoding a plant vacuolar targeting sequence, and wherein said host cell is a plant cell and wherein said polypeptide
is one of the lysosomal proteins such as glucocerebrosidase. Claim 42 is drawn to a recombinant protein produced from a plant host cell.
The reference of Martin ct al. has already been discussed above. Martin et al. teach the production of glucocerebrosidase, a Iysosomal
protien recombinantly using a host cell comprising a polynucleotide with a signal sequence. The reference of Zhu et al. teach the
polynucieotide encoding the signal peptide SEQ ID NO:1 and its use in producing rovel recombinaat proteins. On similar lines Boller ot
al. teach the vacuolar targeling sequence SEQ ID NO:2 and its use in targeting polypeptides into the vacuolar space. The invention as a
whole is direcied to production of glucocerebrosidase as a transgenic protcin in plant bost cells. The art and the above references leach
and provide ali sequences required for expressing tbe ghicocerebrosidase as a transgenic protein. The produciion of mammalian proteins
in plart products such as fruits and seed is well known since it eliminates the steps of purification and makes the recombinant protein
ready for adrminisiration as a plant product. Therefore, with the above references in hand, it would have heen obvious to one of ordinary
skill in the art to produce human glucocerebrosidase, which is used in enzyme replacement therapy for lysosomal enzyme disorders, as a
plant protein by expressing as a polynucleotide linked fo the above signal sequence and vacuolar targeting sequences. One of ordinary
skill in the art would have been motivated to do so since the lysosomal protein is extensively used in enzyme replacement therapy and

i
i
H
1
£



International applicatien Nao,

WRITTEN OPINION OF THE PCT/IL04/00181
INTERNATIONAL SEARCHING AUTHORITY

Supplemental Box
In case the space in any of the preceding boxes is not sufficient.

product. One of ordinary skill in the art would have had & reasonable expectation of success since Martin et al. already provide a host
cell preducing the high-mannose protein, Zhy et al. and Boller et al. provide the sequences to make 2 DNA construct to be expressed ina
plant cell. Therefore the above invention would have been pring facie obvious 1o one of ordinary skill in the art.

Claims 1-24, 28-31, 33-37, 42 meet the crileria set ont in PCT Article 33(4), and thus have industrial applicability because the subject
matter claimed ean be made or used in industry.

Form PCT/ISA/237 (Supplemental Box) (April 20035)
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